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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the generation 
of damage such as a crack and an extra thickness part 
such as a burr to a caulking part by reducing the wall 
thickness of a cylindrical part toward the tip edge in a 
state before being enlarged outward in a diametrical 
direction to caulk, and enlarging this cylindrical part 
outward to caulk. 

SOLUTION: Wall thickness of a cylindrical part 8a 
formed at the inner end part of a shaft member 2 so as 
to form a caulking part 9a for fixing an inner wheel 3 is 
thinner toward the tip edge in a state before being 
enlarged outward in a diametrical direction by caulking. A 
tapered hole 13 gradually reduced in the inner diameter 
toward an inner part is formed in the inner end face of 
the shaft member 2. The tip part of the cylindrical part 
8a is plastically deformed by a mold so as to reduce 
force required to form the caulking part 9a. This results 
in preventing the generation of damage such as a crack 
to the caulking part 9a in association with caulking work 
and preventing the diameter of the inner wheel 3 fixed by the caulking part 9 from having 
influence on durability such as preload and a rolling fatigue life. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The first inner-ring-of^spiral-wound-gasket orbit which formed this direct or shank 
material in the pars intermedia peripheral face of the shank material which formed the first flange 
in the end section peripheral face, and this shank material through the inner ring of spiral wound 
gasket of another object, The step to which the outer-diameter dimension became small rather 
than the part in which this first inner-ring-of-spiral-wound-gasket orbit formed in the other end 
of the above-mentioned shank material was formed, The second outer-ring-ol^spiral-wound- 
gasket orbit which counters the inner ring of spiral wound gasket which formed the second 
inner— ring-of^spiral-wound-gasket orbit in the peripheral face, and was attached outside the 
above-mentioned step, the first outer-ring-of-spirahwound-gasket orbit which counters the 
inner-ring-ol^spiral-wound-gasket orbit of the above first at inner skin, and the inner-ring-of- 
spiral-wound-gasket orbit of the above second Between the second inner-ring-of-spiral-wound- 
gasket orbit and the above-mentioned first and second outer-ring-of-spiral-wound-gasket orbit 
the outer ring of spiral wound gasket which formed the second flange in the peripheral face, 
respectively, and for a start [ above-mentioned ] Every, respectively by the caulking section 
formed by closing and extending the body formed in the part projected rather than the inner ring 
of spiral wound gasket which was equipped with the prepared rolling element and was attached 
outside the above-mentioned step at least by the other end of the above-mentioned shank 
material to the method of the outside of the diameter direction [ two or more ] In the hub unit 
for wheel support which carried out joint immobilization of the inner ring of spiral wound gasket 
which turns to the end face of this step the inner ring of spiral wound gasket attached outside 
the above-mentioned step, stopped it, and was attached outside this step at the above- 
mentioned shank material the thickness of the above-mentioned body Are so small that it goes 
to a tip edge in the condition before closing and extending this body to the method of the 
outside of the diameter direction, and it constitutes by closing and extending this body to the 
method of the outside of the diameter direction. The thickness of the caulking section which 
stops the end face of the inner ring of spiral wound gasket attached outside the above- 
mentioned step is a hub unit for wheel support characterized by gradually decreasing to the 
thickness of the end face section of the above-mentioned body as it goes at a tip. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The hub unit for wheel support concerning this invention is used in order 

to support the wheel of an automobile free [ rotation ] to a suspension system 

[0002] 

[Description of the Prior Art] The wheel of an automobile is supported to a suspension system 
by the hub unit for wheel support. Drawing 8 shows one example of the hub unit for wheel 
support indicated by the U.S. Pat. No. 5490732 specification. This hub unit 1 for wheel support is 
equipped with the shank material 2, one pair of inner rings of spiral wound gasket 3a and 3b, an 
outer ring of spiral wound gasket 4, and two or more rolling elements 5 and 5. The heel of the 
peripheral face of the shank material 2 of these (outside means the side which serves as 
approach outside the cross direction in the state of attachment by the automobile, and serves 
as left-hand side of drawing 8 .) the side which serves as crosswise central approach on the 
contrary is called inside, and it becomes the right-hand side of dra win g 8 . **** — the flange 
(the first flange) 6 for supporting a wheel is formed. Moreover, the step 7 is formed in the central 
approach part of the above-mentioned shank material 2 in the end face section of this flange 6 
[0003] The one above— mentioned pair of inner rings of spiral wound gasket 3a and 3b were 
continued and attached outside the toe from the pars intermedia of the above-mentioned shank 
material 2, among these the outer edge surface of outside inner-ring-o^spiral-wound-gasket 3a 
is dashed against the level difference side of the above-mentioned step 7, and they have dashed 
the outer edge surface of inside inner-ring-ol^spiral-wound-gasket 3b against the inner end face 
of inner-ring-of-spiral-wound-gasket 3a of the above-mentioned outside, respectively. A body 8 
is formed in the toe of the above-mentioned shank material 2, and the caulking section 9 is 
formed by bending the part projected to the inner direction in the point half section of this body 
8 rather than the inner end face of inner-ring-of-spiral-wound-gasket 3b of the above- 
mentioned inside to the method of the outside of the diameter direction. And the one above- 
mentioned pair of inner rings of spiral wound gasket 3a and 3b are pinched between the level 
difference sides of this caulking section 9 and the above-mentioned step 7. 
[0004] Moreover, between one pair of outer-ring-of-spiral-wound-gasket orbits (the first and 
the second) 10 and 10 prepared in the inner skin of the above-mentioned outer ring of spiral 
wound gasket 4, and the inner-ring-of-spiral-wound-gasket orbits (the first and the second) 1 1 
and 1 1 prepared in the peripheral face of each above-mentioned inner rings of spiral wound 
gasket 3a and 3b, two or more above-mentioned rolling elements 5 and 5 are formed every, 
respectively. In addition, in the example of illustration, although the ball is used as rolling 
elements 5 and 5, in the case of the hub unit for wheel support for the automobiles by which 
weight increases, a taper roller may be used as these rolling elements. Moreover, the inner-ring- 
of^-spiral-wound-gasket orbit (the first) of flange 6 approach may be directly formed in the 
peripheral face of the above-mentioned shank material 2, and may omit outside inner-ring-of- 
spiral-wound-gasket 3a. In this case, the above-mentioned step 7 is formed in the location 
which is equivalent to a way among inner-ring-of-spiral-wound-gasket 3a of the outside shown 
in drawing 8 . 

[0005] In order to attach the above hub units 1 for wheel support to an automobile, by the 
attachment section (the second flange) 12 of the shape of an extroversion flange formed in the 
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peripheral face of the above-mentioned outer ring of spiral wound gasket 4, this outer ring of 
spiral wound gasket 4 is fixed to a suspension system, and a wheel is fixed to the above- 
mentioned flange 6. Consequently, this wheel can be supported free [ rotation ] to a suspension 
system. 

[0006] £ 
[Problem(s) to be Solved by the Invention] In the case of structure, the force suitable for the 
method of the outside of the diameter direction joins the inner skin of inner-ring-of-spiral- 
wound-gasket 3b of the inside which it makes go away in order to carry out joint immobilization 
of the inner rings of spiral wound gasket 3a and 3b to the shank material 2, and it is not only 
easy to generate the damage on a crack etc., but acijoins this caulking section 9 in this caulking 
section 9 at the time of formation of the section 9 conventionally which was shown in drawing 8 . 
That is, conventionally, in the case of structure, in order to form the caulking section 9, in 
respect of the mere cylinder which is this alignment mutually, each of inside-and-outside both 
peripheral surfaces of the body 8 formed in the toe of the shank material 2 covered the overall 
length, and made thickness of a body 8 the same. For this reason, it requires the big force at the 
time of the activity which closes and extends the point half section of this body 8, and is made 
into the above-mentioned caulking section 9, a big tensile stress joins the tip edge of this 
caulking section 9 with caulking a caulking activity not only becomes troublesome, but, and it 
becomes easy to generate the above-mentioned damage. 

[0007] Moreover, the part by which the big force is added at the time of a caulking attachment 
activity, and the force of joining the inner skin of inner-ring-oFspiral-wound-gasket 3b of the 
above-mentioned inside become large, and it can say that the diameters of this inner-ring-of- 
spiral-wound-gasket 3b are few, and changes. And if this variation becomes large, the diameter 
of the inner-ring-of-spiral-wound-gasket orbit 1 1 formed in the peripheral face of this inner- 
r j ng - 0 f- S piral-wound-gasket 3b will change possibility that the damage on a crack etc. will occur 
in this inner-ring-of-spiral-wound-gasket 3b not only arises, but, or configuration precision 
(roundness, accuracy of a cross-section configuration) will get worse. And the activity which 
maintains the precompression given to the rolling elements 5 and 5 prepared between the inner- 
ring-of-spiral-wound-gasket orbit 1 1 prepared in the peripheral face of this inner-ring-of-spiral- 
wound-gasket 3b and the outer-ring-of-spiral-wound-gasket orbit 10 which this inner-ring-of- 
spiral-wound-gasket orbit 1 1 counters to a proper value may become troublesome, and it may 
become difficult to secure the endurance of the hub unit 1 for wheel support. 
[0008] It is made for the hub unit for wheel support of this invention not to change while making 
damage on a crack ( crack ) etc. hard to generate in the caulking section in view of such a 
situation at the time of immobilization of an inner ring of spiral wound gasket , so that the 
diameter of the inner-ring-of-spiral-wound-gasket orbit formed in the bore of the above- 
mentioned inner ring of spiral wound gasket or the peripheral face of this inner ring of spiral 
wound gasket with the caulking attachment activity poses a problem practically . 
[0009] 

[Means for Solving the Problem] The shank material which formed the first flange in the end 
section peripheral face like the conventional hub unit for wheel support mentioned above as for 
the hub unit for wheel support of this invention, The first inner-ring-of-spiral-wound-gasket 
orbit formed in the pars intermedia peripheral face of this shank material through the inner ring 
of spiral wound gasket of another object with this direct or shank material, The step to which the 
outer-diameter dimension became small rather than the part in which this first inner—ring-of- 
spiral-wound-gasket orbit formed in the other end of the above-mentioned shank material was 
formed, The second outer—ring-of^spiral-wound-gasket orbit which counters the inner ring of 
spiral wound gasket which formed the second inner-ring-of-spiral-wound-gasket orbit in the 
peripheral face, and was attached outside the above-mentioned step, the first outer-ring-of- 
spiral-wound-gasket orbit which counters the inner-ring-of-spiral-wound-gasket orbit of the 
above first at inner skin, and the inner-ring-of-spiral-wound-gasket orbit of the above second It 
has the rolling element prepared every, respectively between the second inner-ring-of-spiral- 
wound-gasket orbit and the above-mentioned first and second outer-ring-of-spiral-wound- 
gasket orbit the outer ring of spiral wound gasket which formed the second flange in the 
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peripheral face, respectively, and for a start [ above-mentioned ]. [ two or more ] And by the 
caulking section formed by closing and extending the body formed in the part projected rather 
than the inner ring of spiral wound gasket attached outside the above-mentioned step at least to 
the method of the outside of the diameter direction by the other end of the above-mentioned 
shank material, the inner ring of spiral wound gasket attached outside the above-mentioned step 
is turned to the end face of this step, is stopped, and joint immobilization of the inner ring of 
spiral wound gasket attached outside this step is carried out at the above-mentioned shank 
material. 

[0010] Especially, in the hub unit for wheel support of this invention, the thickness of the above- 
mentioned body is so small that it goes to a tip edge in the condition before closing and 
extending this body to the method of the outside of the diameter direction. And it constitutes by 
closing and extending this body to the method of the outside of the diameter direction, and to 
the thickness of the end face section of the above-mentioned body, the thickness of the 
caulking section which stops the end face of the inner ring of spiral wound gasket attached 
outside the above-mentioned step is dwindled as it goes at a tip. 

[001 1] Furthermore, it shall have next one side or the next both sides of requirements of **** 

preferably. t 
*# The chamfer of the shape of cross-section radii which makes the other end side of this inner 
ring of spiral wound gasket that is a flat side, and the inner skin of this inner ring of spiral wound 
gasket that is a cylinder side follow other end opening of the above-mentioned inner ring of 
spiral wound gasket is formed, the periphery edge of the above-mentioned caulking section 
covers the perimeter, and it is located in the method of the inside of the diameter direction 
rather than the intersection of the periphery edge of the above-mentioned chamfer, and the 
inner circumference edge of the above-mentioned other end side. 

** Only 1 .26 times of the caulking width of face which is the half of the difference of the outer 
diameter of the above-mentioned caulking section, and the bore of the above-mentioned inner 
ring of spiral wound gasket The point of having approached the central approach of this inner 
ring of spiral wound gasket from the other end side of the above-mentioned inner ring of spiral 
wound gasket is made into the first shaft-orientations location. The back end location of the 
inner skin of the body for constituting the above-mentioned caulking section is made into the 
second shaft-orientations location. When the other end side side edge section of the above- 
mentioned inner ring of spiral wound gasket is made into the third shaft-orientations location 
among said second inner-ring-of-spiral-wound-gasket orbit prepared in the peripheral face of 
the above-mentioned inner ring of spiral wound gasket, where the above-mentioned caulking 
section is formed, the shaft-orientations location of the above second is related with the shaft 
orientations of said shank material. It is located between the shaft-orientations location of the 
above first, and the shaft-orientations location of the above third. 
[0012] 

[Function] The operation itself which supports a wheel free [ rotation ] to a suspension system 
by the hub unit for wheel support of this invention constituted as mentioned above is the same 
as that of the conventional hub unit for wheel support. The force especially required in the case 
of the hub unit for wheel support of this invention in order to form this caulking section since 
thickness of the body for forming the caulking section is made so small that it goes to a tip edge 
does not become large at *#. For this reason, the force in which it is made to change so a lot 
that the damage on a crack etc. occur, or the diameter of this inner ring of spiral wound gasket 
affected on the inner ring of spiral wound gasket fixed to the caulking section by the caulking 
section with a caulking activity and endurance, such as precompression and a rolling contact 
fatigue life, affected does not act. 

[0013] Moreover, when it has the requirements for **, it is divided into the periphery edge of the 
above-mentioned caulking section, and can prevent more effectively that defects, such as weld 
flash and under-fill, occur. Furthermore, when it has the requirements for *#, a clearance is not 
generated between the peripheral face of the caulking section, and family inner skin, the support 
reinforcement of the inner ring of spiral wound gasket by the above-mentioned caulking section 
is secured, and, moreover, deformation prevention of an inner-ring-of-spiral-wound-gasket orbit 
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can be aimed at. 
[0014] 

[Embodiment of the Invention] Drawing 1 -7 show one example of the gestalt of operation of this 
invention. In addition, the description of this invention is in the structure of the part which fixes 
an inner ring of spiral wound gasket 3 to the shank material 2. Moreover, the outside inner-ring- 
of^spirahwound-gasket orbit 1 1 is directly formed in the peripheral face of the shank material 2 
among one pair of inner-ring-of-spiral-wound-gasket orbits 1 1 and 11, using [ in this example ] 
an inner ring of spiral wound gasket 3 as one piece conventionally which was shown in drawing 8 
unlike the case of structure. Therefore, the step 7 is formed in the toe of the above-mentioned 
shank material 2. the explanation which overlaps since it is the same as that of structure 
conventionally which was shown in above-mentioned drawing 8 R> 8, if the post of the structure 
of other parts and an operation is taken — an abbreviation — or it is made simple and explains 
focusing on the description part of this invention hereafter. 

[0015] The thickness of body 8a for making it go away, since the above-mentioned inner ring of 
spiral wound gasket 3 formed in the toe of the above-mentioned shank material 2 is fixed, and 
constituting section 9a is in the condition shown in ^awjngjS before closing and extending this 
body 8a to the method of the outside of the diameter direction, and is so small that it goes to a 
tip edge. For this reason, in the case of the example of illustration, the taper hole 13 with which 
a bore becomes small gradually is formed in the inner end face of the above-mentioned shank 
material 2, so that it goes to an inner. 

[0016] That the above-mentioned inner ring of spiral wound gasket 3 should be fixed to the toe 
of the above-mentioned shank material 2, in order to close and extend the point of the above 
body 8a In the condition of having prevented that the above-mentioned shank material 2 to 
which the above-mentioned shank material 2 shifts to shaft orientations, and does not move and 
which stopped the peripheral face of the above-mentioned inner ring of spiral wound gasket 3 by 
the piece 14 of prevention, and attached this inner ring of spiral wound gasket 3 outside as 
shown in drawing 7 while fixing like blurs in the diameter direction As shown in this drawing, a 
force plunger 15 is strongly pushed to the point of the above-mentioned body 8a. It stuffs inside 
the above-mentioned body 8a, the heights 1 6 of the shape of a free truncated cone are formed 
in the apical surface (lower limit side of drawing 7 ) center section of this force plunger 15, and 
the cross-section radii-like crevice 17 is formed in the perimeter of these heights 16 in the 
condition of surrounding the perimeter of these heights 16. 

[0017] In addition, giving the force of the compression direction to the metal (steel) which 
constitutes this body 8a, in case an outer diameter and the depth make the cross-section 
configuration of the above-mentioned crevice 1 7 the configuration of the above-mentioned body 
8a and magnitude, and a list, and make plastic deformation of the above-mentioned body 8a to a 
list and the above-mentioned caulking section 9a is formed, it regulates so that the above- 
mentioned caulking section 9a which has a predetermined configuration and the magnitude which 
following-** may be formed. In addition, the inner end face 18 which is a flat side which goes 
direct to the medial axis of this inner ring of spiral wound gasket 3 is formed in the perimeter of 
inner edge opening of the inner ring of spiral wound gasket 3 for fixing to the inner edge (right 
end [ of drawing 1 ], drawing 2 , upper limit of 4, 5, 6, and 7) section of the above-mentioned 
shank material 2 by the above-mentioned caulking section 9a. And the inner skin 19 of the inner 
circumference edge of this inner end face 18 and the above-mentioned inner ring of spiral wound 
gasket 3 which is a cylinder side is made to continue by the chamfer 20 which is a cross-section 
radii-like curved surface. 

[0018] The above-mentioned caulking section 9a for holding down the above-mentioned inner 
ring of spiral wound gasket 3 which made the configuration of a toe above to the step 7 of the 
above-mentioned shank material 2 is constituted by closing and extending the above-mentioned 
body 8a to the method of the outside of the diameter direction, and to the thickness aO 
( drawing 2 ) of the end face section of the above-mentioned body 8a, the thickness is dwindled 
as it goes at a tip. That is, as shown in drawing 4 , it is the thickness of the end face section of 
the above-mentioned caulking section 9a aO The thickness of this caulking section 9a is aO, a1, 
and a2 as it carries out and goes to a point. an Although it changes in order The relation of 
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the thickness of these each part is aO >a1 >a2 >. >an It is the thickness an of the tip edge 

of the above-mentioned caulking section 9a so that it may become. The cross-section 
configuration of the said heights 16 and the crevice 17 for [ used as zero ] forming this caulking 
section 9a is regulated like (an > 0). 

[0019] In addition, that said body 8a should be formed, the taper hole 13 with which a bore 
becomes small gradually is formed for forming bundle section 9in above a, so that it goes to the 
inner end face of said shank material 2 at an inner. That is, when volume V9of caulking section 
9a formed by closing and extending above-mentioned body 8a to method of outside of diameter 
direction a is set constant, the curve alpha of drawing 3 comes to show the relation between 
height H8of above-mentioned body 8a a ( drawing 6 ), and the include angle theta 21 ( drawing 
6 ) toward which the inner skin 21 of the above-mentioned body 8a inclines to the medial axis of 
this body 8a. In addition, height H8of above-mentioned body 8a a is the part with which 
formation of the above-mentioned caulking section 9a can be presented, and in case it forms the 
above-mentioned taper hole 13, it means the shaft-orientations dimension of the part except the 
earthenware mortar-like part 22 formed in the back end section of this taper hole 13. 
[0020] Moreover, volume V9of above-mentioned caulking section 9a a influences greatly the 
reinforcement which holds down the above-mentioned inner ring of spiral wound gasket 3 to the 
above-mentioned shank material 2. That is, while the reinforcement stopped the account of a 
top becomes large so that this volume V9a is large, formation of the above-mentioned caulking 
section 9a not only becomes troublesome, but the weight of the hub unit for wheel support 
increases. Therefore, it is necessary to make it a defect not arise in caulking section 9a, making 
volume V9of above-mentioned caulking section 9a a into the magnitude which can secure need 
reinforcement. If it puts in another way so that above-mentioned height H8a and an include 
angle theta 21 become small when the above-mentioned curve alpha is seen from this field, the 
shaft-orientations die length of the above-mentioned body 8a is small, and it will become easy to 
generate the so-called under-fill to which the periphery edge of the above-mentioned caulking 
section 9a separates from the front face of the above-mentioned inner ring of spiral wound 
gasket 3, so that the inner skin 21 of this body 8a becomes close to a cylinder side (I part of 
^rawing^ ). Thus, in order that the above-mentioned inner ring of spiral wound gasket 3 by the 
above-mentioned caulking section 9a may stop under-fill and it may reduce reinforcement, it is 
not desirable. 

[0021] If it puts in another way on the contrary so that above-mentioned height H8a and an 
include angle theta 21 become large (RO part of drawing 3 ) So that the shaft-orientations die 
length of the above-mentioned body 8a is large and the inner skin 21 of this body 8a turns into a 
cone concave surface from a cylinder side In order to turn and hold down the above-mentioned 
inner ring of spiral wound gasket 3 to said step 7 with thin meat at a part for the periphery edge 
of the above-mentioned caulking section 9a, weld flash helpful [ seldom ] occurs or it becomes 
easy to generate the crack (crack) to which the reinforcement of the part which turns this inner 
ring of spiral wound gasket 3 to the above-mentioned step 7, and stops it is reduced. Therefore, 
in order to secure the reinforcement which holds down an inner ring of spiral wound gasket 3 to 
the shank material 2 most by predetermined volume V9a, it is desirable to make above- 
mentioned height H8a and an include angle theta 21 into the predetermined range between the 
Ha line of drawing 3 and a NI line. According to this invention person's etc. research, if the 
above-mentioned include angle theta 21 is made into about 20 degrees, it will be thought that 
the reinforcement which holds down an inner ring of spiral wound gasket 3 to the shank material 
2 most is securable by predetermined volume V9a. 

[0022] Moreover, the periphery edge of the above-mentioned caulking section 9a covers the 
perimeter, and he is trying to exist in the method of the inside of the diameter direction rather 
than the inner circumference edge of said inner end face 18. In other words, as shown in drawing 
2 , the perimeter is covered and the periphery edge of the above-mentioned caulking section 9a 
is located in the method of the inside of the diameter direction from the intersection I of the 
periphery edge of said chamfer 20, and the inner circumference edge of the end face 18 in the 
above. Thus, the reason for covering the perimeter and locating the periphery edge of the 
above-mentioned caulking section 9a in the method of the inside of the diameter direction from 
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the above-mentioned intersection I is also for preventing that weld flash and a crack occur in a 
part for the periphery edge of the above-mentioned caulking section 9a. 

[0023] Furthermore, the back end location of the inner skin 21 of body 8a for constituting the 
above-mentioned caulking section 9a is regulated by relation with the inner end-face 18 side- 
edge section of the inner-ring-of-spiral-wound-gasket orbit 11 (second inner— ring-of^spiral- 
wound-gasket orbit) formed [ above-mentioned ] in width-of-face W9a ( drawing 5 ) and the 
peripheral face of the above-mentioned inner ring of spiral wound gasket 3 by caulking section 
9a Making it going away. Drawing 5 explains about this point. First, bore R3 of the outer-diameter 
D9a and the above-mentioned inner ring of spiral wound gasket 3 of the above-mentioned 
caulking section 9a Only 1.26 times (1.26W9a=L9a) of caulking width-ol^face W9a {= (D9 a- 
R3)/2} which is the half of a difference, let the point of having approached the shaft-orientations 
central approach of this inner ring of spiral wound gasket 3 from the inner end face 18 of the 
above-mentioned inner ring of spiral wound gasket 3 be the first shaft-orientations location A. 
Moreover, make the back end location of the above-mentioned inner skin 21 into the second 
shaft-orientations location C, and let the inner end-face 1 8 side-edge section of the above- 
mentioned inner ring of spiral wound gasket 3 be the third shaft-orientations location B among 
the above-mentioned inner-ring-of-spiral-wound-gasket orbits 1 1 prepared in the peripheral 
face of the above-mentioned inner ring of spiral wound gasket 3. In this case, height H8of 
above-mentioned body 8a a is regulated so that the shaft-orientations location C of the above 
second may be located near the first shaft-orientations location A about the shaft orientations 
of the above-mentioned shank material 2 between the shaft-orientations location A of the above 
first, and the shaft-orientations location B of the above third, where the above-mentioned 
caulking section 9a is formed. 

[0024] Thus, it is in order for the above-mentioned inner ring of spiral wound gasket 3 according 
[ the reason regulated by relation with the third shaft-orientations location A and B ] to the 
above-mentioned caulking section 9a too to stop the shaft-orientations location C of the above 
second for a start, and to carry out the maximum exertion of the effectiveness, and not to make 
the above-mentioned inner—ring-of-spiral-wound-gasket orbit 11 transform. First, if the shaft- 
orientations location C of the above second exists in the tip approach part of the above- 
mentioned body 8a from the shaft-orientations location A of the above first, it will become easy 
to generate a clearance between the 1 outside peripheral surface of caulking section 9a built by 
closing and extending this body 8a, and the chamfer 20 formed in the inner edge opening 
periphery section of the above-mentioned inner ring of spiral wound gasket 3. And when such a 
clearance occurs, the force in which the above-mentioned caulking section 9a stops the above- 
mentioned inner ring of spiral wound gasket 3 becomes weak. On the contrary, if the shaft- 
orientations location C of the above second exists in the above-mentioned inner-ring-of-spiral- 
wound-gasket orbit 11 side from the shaft-orientations location B of the above third, the force 
suitable for the method of the outside of the diameter direction will act on the part which formed 
the above-mentioned inner— ring-of-spiral-wound-gasket orbit 1 1 with formation of the above- 
mentioned caulking section 9a by a part of above-mentioned inner ring of spiral wound gasket 3, 
and the dimension of this inner-ring-of-spiral-wound-gasket orbit 11 will become easy to 
change. Then, it is desirable to regulate the shaft-orientations location C of the above second as 
mentioned above by relation with the third shaft-orientations location A and B for a start 
[ above-mentioned ]. 

[0025] In order to form caulking section 9a which has the above configurations by carrying out 
plastic deformation of the body 8a which has the above dimensions and a configuration, theta 21 
costs preferably whenever [ tilt-angle / of the inner skin 21 of the above-mentioned body 8a ] 
for about 20 degrees. Moreover, it considers as the compound curved surface to which radius of 
curvature becomes small, so that especially this thickness dimension may become rapidly and 
small by the point and it goes to an outer-diameter side, as a thickness dimension becomes 
gradually small, so that the cross-section configuration of caulking section obtained when cross- 
section configuration of said crevice 17 which constitutes said force plunger 15 carries out 
plastic deformation of point of above-mentioned body 8a by this crevice 17 9a goes to a point 
from the end face section. Moreover, the outer diameter R17 ( drawing 2 , 4) of the above- 
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mentioned crevice 17 makes it extent (R17<=D9a) slightly smaller than outer-diameter D9of this 
caulking section 9a a whether to be the same as outer-diameter D9of caulking section 9a which 
should be formed a. Furthermore, the depth D17 ( drawing 2 , 4) of the above-mentioned crevice 
17 is in the condition which pinched the point of the above-mentioned body 8a between the toe 
inner skin of the above-mentioned inner ring of spiral wound gasket 3, and the inner end face 18, 
and formed the above-mentioned caulking section 9a, and it is regulated so that a clearance 23 
may remain between the apical surface of the above-mentioned force plunger 15, and the inner 
end face 18 of the above-mentioned inner ring of spiral wound gasket 3. 

[0026] If the force plunger 15 which has the heights 16 and the crevice 17 of a dimension in the 
above configuration lists is pushed against the point of the above-mentioned body 8a, the point 
of this body 8a can be closed and extended to the method of the outside of the diameter 
direction, and the above-mentioned caulking section 9a can be formed. And the above- 
mentioned inner ring of spiral wound gasket 3 is pinched between this caulking section 9a and 
the level difference side 24 of the step 7 formed in the toe of the shank material 2, and this 
inner ring of spiral wound gasket 3 can be fixed to the above-mentioned shank material 2. In the 
case of the example of illustration, the compressive force which turns to the peripheral face of 
this caulking section 9a at the method of the inside of the diameter direction acts from the 
inside of the above-mentioned crevice 17 in the culmination which forms the above-mentioned 
caulking section 9a by carrying out plastic deformation of the inner end face of the above- 
mentioned body 8a. Therefore, it can prevent effectively that the damage on a crack etc. occurs 
on the periphery edge of this caulking section 9a. Moreover, the cross-section radii-like chamfer 
20 is formed in the inner edge opening periphery section of the above-mentioned inner ring of 
spiral wound gasket 3 which the end face section peripheral face of the above-mentioned 
caulking section 9a contacts. Therefore, the radius of curvature of the end face section of the 
above-mentioned caulking section 9a does not become small, and stress also with this end face 
section impossible for stops being added easily. [0027] The force required as mentioned above in 
the case of the hub unit for wheel support of this invention in order to carry out plastic 
deformation of the point of this body 8a with the above force plungers 15 since thickness of 
body 8a for forming caulking section 9a is made so small that it goes to a tip edge, and to form 
the above-mentioned caulking section 9a does not become large at **. For this reason, the force 
in which it is made to change so a lot that the damage on a crack etc. occur, or the diameter of 
this inner ring of spiral wound gasket 3 affected on the inner ring of spiral wound gasket 3 fixed 
to caulking section 9a by caulking section 9a with a caulking activity and endurance, such as 
precompression and a rolling contact fatigue life, affected does not act. Especially, in the 
example of illustration, since the radius of curvature of the end face section of this caulking 
section 9a is enlarged while making compressive stress act on the point of caulking section 9a, 
damage prevention of this caulking section 9a can be aimed at more effectively. 
[0028] In addition, as for the line of action (it is in agreement with the chain line beta of drawing 
1 showing the contact angle of a rolling element 5) of the load which joins the above-mentioned 
inner ring of spiral wound gasket 3 from two or more rolling elements 5 and 5, it is desirable to 
pass through the fitting side of the inner skin of this inner ring of spiral wound gasket 3 and the 
point of the shank material 2, and to make it not pass the above-mentioned caulking section 9a. 
Thus, the reason to regulate is to prevent breakage of this caulking section 9a, as the above- 
mentioned load does not work as force made to transform caulking section 9a into the method of 
the inside of the diameter direction directly. 

[0029] next, the cross section S3 of an outside [ orbit / 1 1 / above-mentioned / among the 
above-mentioned inner rings of spiral wound gasket 3 / inner-ring-of-spiral-wound-gasket ] 
approach part (X-X-ray part of drawing 2 ) The cross section S2 of the shank material 2 in the 
part concerned if the post of relation is taken — S3 — < — S2 ** — carrying out — further — 
desirable — S3 <=0.94S2 #* — it carries out. The reason for regulating the cross section of 
these each part to this appearance is for securing the support reinforcement of the above- 
mentioned inner ring of spiral wound gasket 3 to the above-mentioned shank material 2. That is, 
it is in the condition which pinched the above-mentioned inner ring of spiral wound gasket 3 
between the above-mentioned caulking section 9a and said level difference side 24, and the 
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force (axial tension) of pressing this inner ring of spiral wound gasket 3 to shaft orientations, and 
preventing rotation of this inner ring of spiral wound gasket 3 becomes settled with the 
difference of the above-mentioned shank material 2 and the amount of distortion covering the 
shaft orientations of an inner ring of spiral wound gasket 3. That is, the elastic deformation of an 
inner ring of spiral wound gasket 3 is larger than the elastic deformation of the shank material 2 
during caulking. And after caulking termination, these inner rings of spiral wound gasket 3 and the 
shank material 2 carry out an elastic return, and the force (axial tension) of shaft orientations is 
given to this inner ring of spiral wound gasket 3. Since the elastic modulus is almost the same, 
the ingredient which constitutes an inner ring of spiral wound gasket 3, and the ingredient which 
constitutes the shank material 2 are S3<S2 as mentioned above. Then, the inner ring of spiral 
wound gasket 3 of the elastic deformation in a caulking process is larger than the shank material 
2. Therefore, if the cross section of each part is regulated to this appearance, giving sufficient 
compressive load for the above-mentioned inner ring of spiral wound gasket 3 is continued, and 
generating of the so-called creep which the above-mentioned inner ring of spiral wound gasket 3 
rotates to the shank material 2 can be prevented effectively. 
[0030] 

[Example] Next, it explains about one example of the proper value of the dimension of each part 
in the case of realizing structure as shown in drawing 1 -2. In addition, it considers as the 
structural carbon steel (S53C) which contains carbon 0.4 to 0.6% of the weight, and inner-ring- 
of-spiral-wound-gasket orbital 11 part of the quality of the material of the shank material 2 and 
an inner ring of spiral wound gasket 3 etc. performs RF quenching to a need part. First, the bore 
R3 ( drawing 5 ) of the inner ring of spiral wound gasket 3 which should be fixed to the shank 
material 2 is set to 26.0mm. Moreover, shaft-orientations distance LC from the shaft- 
orientations tip edge of caulking section 9a to the second shaft-orientations location C which is 
the back end location of the inner skin 21 of body 8a ( drawing 6 R> 6) for forming this caulking 
section 9a It may be 7.5mm. Furthermore, distance L1 1 from the inner end face 18 of the above- 
mentioned inner ring of spiral wound gasket 3 to the third shaft-orientations location B which is 
the inner end— face 18 side— edge section of the above— mentioned inner — ring— of— spiral— wound- 
gasket orbit 11 prepared in the peripheral face of this inner ring of spiral wound gasket 3 is set 
to 9.36mm. Moreover, the bore r21 of the above-mentioned inner skin 21 in the shaft- 
orientations location C part of the above second is set to 11.4mm. Moreover, shaft-orientations 
distance LBC between the above second and the third shaft-orientations location B and C is set 
to 3.86mm. In this case, shaft-orientations distance LAC (not shown) of the first shaft- 
orientations location A and the shaft-orientations location C of the above second which were 
mentioned above is set to 0.5mm. Moreover, thickness aO of the above-mentioned caulking 
section 9a in the shaft-orientations location A of the above first It may be 7.3mm. Furthermore, 
distance of the continuing point I of said inner end face 18 and chamfer 20 and the periphery 
edge of the above-mentioned caulking section 9a is set to 0.96mm. 

[0031] The activity which is made to carry out plastic deformation of the body 8a formed in the 
toe of the shank material 2, and is set to bundle section 9in above a is done by rocking press 
working of sheet metal as shown in drawing 1 . The rocking press-working-of^sheet-metal 
equipment whose capacity is about 100t and which is called a locking press etc. is used for this 
rocking press working of sheet metal, it makes the rocking include angle theta 15 of a force 
plunger 15 about 2 times, and processes it by the rocking floor to floor time for about 5 seconds. 

[0032] 

[Effect of the Invention] It prevents generating of the under-fill section with which inner-ring- 
of-spiral-wound-gasket support is not presented while it prevents that the excess metal 
sections of a crack etc., such as damage and weld flash, occur in the caulking section, since the 
hub unit for wheel support of this invention is constituted as it was stated above, and it acts. 
Moreover, it can prevent changing, so that the diameter of the inner ring of spiral wound gasket 
fixed to shank material by the above-mentioned caulking section becomes a problem practically. 
And while making low possibility that a defect and damage will occur based on immobilization of 
this inner ring of spiral wound gasket in this inner ring of spiral wound gasket or the above- 



JP-A-H 10-272903 

mentioned caulking section, precompression is maintainable to a proper value. 



11/14 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing one example of the gestalt of operation of this invention. 

[Drawing 2] The fragmentary sectional view showing the condition of closing and extending the 
toe of shank material since an inner ring of spiral wound gasket is fixed at the time of 
manufacture. 

[Drawing 3] The diagram showing the relation between the height of a body, and the include 
angle toward which the inner skin of this body inclines to the medial axis of this body when the 
volume of the caulking section is set constant. 

[Drawing 4] The fragmentary sectional view for explaining the thickness of the caulking section. 
[ Draw ing 5] The fragmentary sectional view for explaining the physical relationship of the 
caulking section and an inner ring of spiral wound gasket. 

[Drawing 6] The fragmentary sectional view shown in the condition before closing and extending 
the toe of shank material. 

[Drawing 7] The fragmentary sectional view showing the condition of forming the caulking 
section. 

[Drawing 8] The sectional view showing one example of structure conventionally. 
[Description of Notations] 

1 Hub Unit for Wheel Support 

2 Shank Material 

3, 3a, 3b Inner ring of spiral wound gasket 

4 Outer Ring of Spiral Wound Gasket 

5 Rolling Element 

6 Flange 

7 Step 

8 8a Body 

9 9a Caulking section 

10 Outer-Ring-o^Spiral-Wound-Gasket Orbit 

1 1 Inner-Ring-of-Spiral-Wound-Gasket Orbit 

1 2 Attachment Section 

13 Taper Hole 

14 Piece of Prevention 

1 5 Force Plunger 

16 Heights 

17 Crevice 

18 Inner End Face 
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19 Inner Skin 

20 Chamfer 

21 Inner Skin 

22 Earthenware Mortar-like Part 

23 Clearance 

24 Level Difference Side 
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4±EWI63©rtJHffi 19i4, (K®R$Al#©ft®~C£> 

[0018] rt»»©«tt*±a<D«K:lyft:±firtlt3 
ft, ±E«^2©R»7K»jt{*»4*<0±R*L» 
SP9ati. ±ERif»8ati([a*«lW*K:*L»lKtf 
4*KJ:0««-r4«>©"C*0, *<DWW&*. ±erib 
a58 a©S®SB©l*3J¥a 9 (H2)tCttU $HiK:ffl*» 

&SB9 a©SffiSB©l*l/?fta 5 <hU jte»«ec|Sj*5fc 
aoTC©;i&>Ltf>8B9 a©W/*J&*a 0 > a t , a a 20 
-a„ ©JBT*ffrrsa*. Cft6««©»3©H«#a 

o >a, >a, > >a n (Cft4flUc. -B.^ JtE 

frLa&BB9 a©j^i«gB©»3a B fc«£fce>&l>«K: 

(a, >0K C©*pO£>S59 a^1"S^©, IRE 
OSB1 6RCTH»1 7©KBW«««Wl/TC^*. 

[0019]^ ifyfBRM§l58 a %J&1$&*<< , SuEM 

aft0JSE-T43i-C*4. BPft. ±IBRMgB 8 a ftiSS:* 
fQl^^C^LfeEtf 4*CCj:0^fiIE-r4^L«b8l59 a© 30 
Sav..*— SiLfcfl^CC. _hfBRf£JgB8a©if53H 
, a (B6) _ttBRfa§B8a©rtJgffi2 1#C©R« 
W8aO^C**C»L/r««l/rc>4fla0,i (H6) 
tommx, 03©ffligat^T«K:&4o ft> ±ER 
fS35 8 a(DiS§H 9a tii, ±Ej&»l/tf>8B9 a CDJKJSJEtcflt 
■r4«WCS43B#T\ ±af-/mi 3ft7fM*T4l® 

to o 2 o ] ±iaa>L/tf>SB9 a©sav 9 .», ±12 

^3*±SB«*^2Ccm«»4»«K:**<l»r 40 
4. BP%. COfflV i .aW**C»aU:ia»*#»4Sltt 
**** < a 4JS(EL ±E* U»» 9 a affdtfMMM 

tf. fiEoT, _tEa>Ltf>8B9a©SSV 9 .ft, i£»8ttft 
ft«#r*4;*;*3«:i/Oo % jfrL&SB9 afC^«#£ 
D&l»«tc-r4'i»*i*4o C©BB*6±ElBffta«a 

^HiLtitf, ±En«*8a©(fc»lflia3#/h3<. C 
©RfI5SB8 a£Drai2 1 #nWB*Cifi< tt4S (H3 
©-f«B#) > ±I2^0«>3P9 a©J^i*8|5#±Ertl&3 50 
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CC^rttt, ±E*L»«9a«CJ:4±Ert*3©»*f* 
WSMJtftflSTS***. tf*K«ct». 
[0 0 2 1 ] E*tCC, ±Efl^H,.Rtffc£e 
<tt*a (B3©pSB#> , f^Sx.nil UBRfiiSB 
8a©M^MS3^€r<. C©RfjSB8 a©F>3J§ffi2 
l*SR1Bfffi*6RiiEIfflCC«c4S, -hE*bft«9a© 
ftmHtacc, iWJ't?±Ert»t3t»EgMB7K:ifij»«i 

ttCOrtlt 3 *±ER»7KfiItf 

t, BfttoaWV.it?. ft4>rtte3ft«SB«2^ff|l^ 
W49SK**«"r43&tcW. iElBSH^RC^ftfte.! 
ft, H3©^«i-=-«4©BI©Bf3e»HR:-r 

B5BSccrn«. ^5E©^«v 9a r. **>rt*&3ftfasB 

W 2 «C»*«W 45ftKftBt«t?* 4 i^e>^ 0 
[ 0 0 2 2 ] X. ±E*L»»9 a©J*JS«M:* *JStC 
lot, SufBrtiffl 1 8©rtJSli<fc*) tII*flrt*K 

ffffi-T4it&cLrc*4o B2cc7jrr« 

CC % ±E*>bftt>SB9 a©*f«H*ft, iHKIot, SfE 
MEXDSB2 0©j*JMI£±ErtiMHl 8©rtJlifi<t©£ 
j£l £9 fejta^ifiJrt^c{tiB3-«i-rc*4. d©«CC, 
±E3ft>L«>«9 aOWSMSft* ^ffltcS^X±ES^ I 

9 aQWi*IW#fc/<y-t>*^ v £#f%£*r4©ftfo5± 
-T4Ar»4. 

[0 02 3] HOC, _LI2*>L£>3P9 a ft«^5cT4^©R 
fgJSB8 a©f*gi3ffi2 1 ©««(4iBft, ±E^L/»SP9 a 
©»LA«W>. (H5) ±Ertl63©i^jaffi5C^ 
LfcAIMhXl l (^ziortlgftil) ©rtiSSMl 8fflHB 

0^T4 o 5tr, ±E*U»»9a©J1«D. B i±E 
rttt3©rtSR3 i©»DHi»©— r*s*u»ttw.. 
{= <D,.-Rj ) /2) ©1 . 2 6f* ( 1 . 26W,. 
= L 9fl ) ±l2rtlt3©rta® 1 8*6CO«i3 

o (caF^3ft^ft»-©«*renaai a t r 

4 0 X, ±IBrtMIS2 1 ©HigfiiSftmn©«i^^(4» 
Cil, ±Ert«3©WHffl«:H»fc±Ertlt«iai 1 
© 5 ft , ±IBrt$S 3 ©rtigffi 1 8 ftB(l»ft JBH©*W|pI 
&m.BtTZ> a COm&fc. ±E*L*3B9 aft^fiJEL 
fctt»r ±E0-©tt^(iKC^±gB«gBl5f 2 ©f*^ 

^j{4gBi©ra"c, »-©tt»rpj{4SA©ifi^ic{4gr 

4«CC, ±f2R®SB8 a©iS3H 8 .ft»L/r^4o 
[0 02 4] C©«CC. ±IB*r©fA*fS]{4^Cft, « 

-^iiO, ±E3&>LA8B9 aCCj:4±IBrtti3©Wx 
lWSBMl*«*IBIMf3'tt*»i, ±EW*Mftii 1 1ft 

a»3«ftt>abir*s. 5tr, ±e»— ©«rsipj{aa 



7 

C*i. ±te*-Ott^[6jffiaA <£ "3 fc±JER«» 8 a © 
tf**iCJ:9g6ft£a>Li&3B9 a©-S0$>|-J§|ffi£. ± 

tert«i3©rt«!}Pipjai»giJK^fi£L/fcffiffit)SP2 o <h© 

±ia^=©fit^i6ifiSBj:ot±iertiii(iai nw 
ta 3 ©-a5-c±fErt»siiii 1 1 ofcauarcas* 

±iesfi- »H©m*isi&«A, Bi©BHir. ±&© 
[0025] ±a>©«^c^-ffi, Ki>K*mt z>nnm a 

t&gP9 a ZBm? Z&tCtt. ±§BRfl5g|5 8 a©|*jJliE 

X. iiufBffSSl 5*«fi£f SSulBiaglJl 7©BfS^tt 
{J. COEEHR1 7CCj:D±f3Rfg,3|58 a ©5fciSSI5£ffitt 
^$-t*-S*SCcfc!Dff 6*aS^LfegP9 a©»rffiJ^K 

Jtc 3 tftcc - »K c ©J¥ 3 jtett»-cft»R:/h 2<t£ 
S«tC, jfgfflJtcGl* 5«tt**S#/jNJ* < 
Si-TSo X. ±f£iag|Jl 7©?HIR 17 (12. 4) 
«. ^SK-T^t^tiif)g|59 a©?fSD 9a i|5)D*. C© 
*>LfeS|59 a©jmD s .J;0*>filA>K:/h3tiga: (R„ 

XT (02. 4) (i. ±IBrtfS3©rttt8R']J9Ba;&a'rttii 
I18i ©H -C±IBRgfgp 8 a ©5tSgB*«f^ 0 T±f B 
2» L fcgp 9 a L /c#!tSr\ ±mm 1 5 ©£*S 
<t±IBrt^3©rt^H 1 8 i©BJ{Cfigfffl2 3*i^S-rS 

[0 02 6] ^©ttft^t^tfCC ^©iMP 1 6 iH 
SB 1 7 i £*nr 5#§2 1 5 £±faRfgfSR 8 a ©jfcMWtc 
t W ft «. C © RfUSB 8 a ©3fcig§|5£ iES^(6)^ 
(CA^Lfel^fr. _hfB*>L«>!HS9 a4)glSt5*^r# 
■5. -eL-C, C©*>Oe*>SiJ9ail4g|J^2©F*3iffiSi5(cjfS 

r, c©F«g|&3*±iaf*8Pl!t2K@^T*s. 0^©0« 

OS^KB, ±IBRfgfgS8 aCrtJgH^ffltt^S-a-S 

GflSH 7©rtMrt>6c©A>L&S|59 a©£fJliffiK:. fig 

g|59 a©^^{cmS^©«ffi*i^-rS**. WS&K 
BSlt-CSS. X, _hfe#>Li*S|59 a ©SJgSPi^ffia^ 
±13*1*3 ©iTOMOJWWWCtt. WfiRStf 
©BB*0Si$2O£ff5f£bru&,, Sf^T, ±IB*>L»8P 

9 a ©asgfj© A^a^/hs < < . c<om 
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[0 02 7] ±jS©«tC*^©^tS3?:^^^^r. ? 

h©*^^!^ #>LS?>Si59 a*BfiSrS^©RfSiai58 a 
©P"3/545feJS5i»JC|fil*»5g/jNS< LTHS^. C©Rfg 
§P8 a <J)%m&*±.mc>mm®. 1 5 tc J: •> $ 
tf-C±iB*>U©SB9 a^iS^-S^tCg-r€>^*i. 6£SC 
C©&. frb XfrL 

tLicxvmm-rzft&sic. colpitis 3 <Dmm*j>!£-p 

JC. C©*^©S|59 a©S^g|J©fl^*S ; Sr^:#< L.r 
l>5a, t©#>L«i>g|$9 a©»MALt*«fc'3 : rW»CC@*i 

[002 8] ft. Mfc©«SSfrr*5. 5*6_hfBrttt3JC 
ttto4W*©ff«« (ifEi!><*5 ©&S4#£*-f S 1 ©II 
i&/3«:-a-r£) (± C©F*3tl3©l*)jaiBiift§P1vt2© 
5BB*±©«£iffi*jliiU ±iB*>L«>3|59 afciiflT 

20 S(S. ±IBM«*s, ^LS)SB9 a^rittS^l^^iCitt^ 

a ©Kii*Ei5±-r s^r* -5. 

[002 9] ^CC. ±IBrt*l3©^^. ±fBr*1ti»UI 1 
l£<0i>mmK>3lft (H20X-XI»») ©»f®« 
S, i, Si*glWCJ»-tf£ftg|$*t2©ira8S, i©09 

0. 9 4S, £-r^> 0 Ctl6SSP©Bf®S*C©«K« 

sij-r saft ». ±ga?*apw 2 ic*t-r^_hiart^3 ©3?^ 
^is^sis-rs^t?*-?.., bh^. J:ia^L.i*gi59 aitir 

30 IBK^iS2 4i©Fa-C±IBP , 3^3*^L?ctm-C. C 
©1*3 3 * f fc£|6j{£ JPELtC ©F«9(® 3 ©@3te?: KiLT 

©*Mec»*wf«w* 2 ©SWfe^JJa J; "3 l>. -e- 

Lr, *^Li6tt]X^7^ii. CtlF>rt(®3Siy ( Wg|5W2 
C©r*I*S3{Ctt3?rS]©^ 

-5 l mv r . ±§art^ 3 *s«gm 2 ks* t r snsr s . 

[0030] 

[HSfiW] iWt. Hl-2K*"J-««c«it*Se«-r4*i 
^CcfiM-f S. ^S|5©^S©iiiEffl© 1 MtcKlaTlWi-r 
S, «|gW2RO'F«3|g3©«K». ««*0. 4- 

o. 6aa%^«iSffl^ia (S5 3c> ii. 
so r. (wmzKBjer^srtttaortSRj (a 5) =& 



C6) 



2 6. OmmiT*. X. & a ©l*;£ft$fc®tS*> . : 

6) <Dftmm2 lvmm&m-c&zm^omxfoi&mc 

JtOi^SlL, £7. 5mm<L-r£ 0 MJC> ±fBl*j 
IBrtftflil 1 1 CDrt^ffi 1 8fPJjiSSp-C*^>^CDtt*^ 

^JfigCiCDM^^L.c (0^r> tfO. 5 much 

&S59 a<£>J13 a 0 (i7. 3rrm<LT&„ MIBrtS 
Ml 8 ±M1K0SP2 0 ±<Dim& I i±ie^L(S6g|J9 a 

[0 03 1 ] mmt2<DftffimcBf&LtcF]ffim8 a £ 

mnbyuxmjLte. ffljt&?gm& ioot ng<zx p ? 20 

[0 0 3 2 ] 

1 ] *»9scDjQ6ofl5ffl© 1 mzfnrmwm* 
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[03] 36*L«)«|J©«ai*— je*Lfc»*tC, RffSPO 
[04] ^L«&^»3*WlHT*»©»»»r1Hia. 

[05] ^oAff£AM&<Dfiknm«M99 a r«JM>ff 



AM 



[06] «^ort«»*^0Afl;tf4««r©tfc«r^ 

[07] *La>aB**jarstt«4*T*»»mia. 
[08 ] sE^tnigo 1 M«^rwin. 

1 

2 
3, 
4 
5 
6 
7 
8, 
9, 
1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 

1 9 

2 0 
2 1 
2 2 
2 3 
24 



•Httt 
3a, 3b 

8 a pqfSSB 

9 a 3^LA9J 



Pimm 



[03] 






[04] 



[06] 



(8) 



#M¥ 10-272903 



[EI8] 

» 



1 0-27290 3 



mna] w-mi 3^1^230 (2 0 0 1 . 1. 23) 



[&H»*J #H¥ 10-272903 
[£H3H] ¥»tX 10^10^1 30 (1998. 
&m&ff&m 1 0-27 30 

[\amm^]mmw-9-7 98 9 8 

B60B 27/02 

F16C 33/60 
[F I ] 

B60B 27/02 C 

F16C 33/60 



10. 13) 



[flitHB ] W-f& 12^2^250 (2000. 2. 2 
5) 

93*1* 

a<t. ±Ki»aiJ*t©«iaaBK:«BSstifc. c©iif-©r*j 
— ©5**8*yi*. Jt@iKi|-©7 7>y^, -en-en 

P>n7cSEaijf*4£fiI/l> ±EI»Stt*©ttiSff-C*l>&< <fc 

tz\Rt$&*m&Jttftl3KfrL!tofcl-fZ>&X'&mLTc& 
I, ASKc <£ 0 . UEfMWc Jf*K L tcft $££ C ©S3P©^ 

JJBReaKDWJW*. C©HtS5SP€:iaS^r[=]^{C^t 
0. So. c©Rfgf3|J£ita#[^7^ca>L4&jAtf£* 

ftW4*L«baU©W*B, ±feRMig|5©SJSSgR©^/?{C 
ML. ifcffi&foft r:ffiffi.?z> box- , ±§g 

-M ri- 



ch, RffiSr&SC©ftftS©ftJglS4£gi^g#5i8Ta 

mm*. ±®icw.i-c. ±.§sffiww%i<D9\-mm£±im 

fc«6g|5tt<h. c©*MM*©*IHa»WBiBK:. jtSXWC 
©#SW i WJIJf*©^*^ L- TffJjjR Lfcm-©l^fStt 

at. ±is#spi5j©fikiragpoa^3nrc. c©?s-©ft 
tsmii^^Lfcaj^ <fc o < <c ofcia 

i*jjsffi{cjs»— ©rtWMfcai{c*hft-r 

n©ws«ia*> n^iE(c^-©7 7>> ; *. -en-en 
jft&ofciwet. -bless- #-©rtiMfcai±_fc3a* 
- ^-©^*s«iis«b©fficc. -en-en«^e-ro^{-t 

fcRfSSB^fi&frfr L si>l£tf 2>mx-Bl& Ltcfr 

SicfawWxttw-c. c©aeqtcJl-e5LfcF«3*S*±iB« 

±fBR(§igi5©SJ¥(i. c ©RfgjSBfciS&tffaJ'WtcA' L 
aWDf swii?r©tW®r5teJSijttc[ai*> 5g'h?<&^tfc 
f), fio. c©RW«£B8#lSltt#Ka»L«>lEi*5* 
(Ci0«fiSU-C. ±ES»tcj1-KCfcrtl604BBB4«iA 
tftf£*>Li*gB©f*J^«> ±IBRgfg|5©a^gp©^JPCC 

ml, ftmcfaft^teft^xmrnrzitv-cb*) , ±te 

#> 0 tf>gB©31-g 4 ±fep'gt§©l*!3l <!: ©H©— 55<D — "C & 
■2>A> L*tg© 1.26 fg/cW, ±iartf#©ffe*gffi*><b C 

*^~©$j|^(fiJ{4g<J: U ±i6F*3fi©^Jlffi«C^Wfc± 
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ttfi!-C±lB»-CD«|*[Slfig*i±iB«lS[5W©tt*r6l^K 
L/"C. ±fB^-©$A#|Sjfigi±IE^=cDl4^[Siegi 

K 

tikzntcftifat, rtjas«:±ia*-©i*i}ffit)i5ioc*t(SiT 

P>itfcmh&£Zffi*.. ±IBf*g|5W©f64SSBT^l>^< £ 
fe±IBeSP(Cj^tRb/cF f imJ:«3 fc3SfcBL/cSf5#fc:jf5l?SL 
fcRgfSISfcitfl^ft^tt^ 0 J?>Etf -2,*T?JfM L fc#> 
UJ*gPKi;0, ±IBSg|5{C^KL,fcrtli*C©Sgp©ffl 

±iBRf5Sc©rtSM«, c.cynmmzmM.ii&mmcfr 

< C©R&fJSP©tp ^tttc^L 2 OSWL 

T*jW^ C©R@g|5^itM^rS]J1-^KA>L,i6)£lf€. 
ficiOmT. ±fai8^cW&l,?cFW©S&E*fiP 

z.w-tzfti'ibmoftmiz. ±iBRgrgp©sffiBP©^/s 
cc*fu ^cc^^fcse-^-cgifi^-r-s.^©!?***^ 

[0 0 0 1] 

[MHLb©*lJR#i?] C©#PJK^£jp*S3mffl'^.3. 
^•;HJ, Sl[i*©*^*»»gK*tL,T|5]eg?i(C 

[0 0 0 2 ] 

9073 2nmmsicsmsti-ci,^m^tm^^ 
~v h©iwi«r7pbrc^ 0 c©*^j#ffl^^-^ 

MB. f4§IStt2£. l*t©rt*S3a. 3b£. W$4 
£. m$k®<D$Z.®1t5 . 5i*I^.5„ C©5*>©«8B 

.«C«*|riJ«F») £ttSflJ*gl>. H8©£ffli&*. 

5*r«ciffljff A*** ottt & si» . is ©a»j 

4§»r±i2*WUW2 ®»t»*#3 »»«:«. laSP 7 
[ 0 0 0 3 ] ±ifi 1 *t©F*3t«3 a . 3bB, ±IBBlSPtt 



2©*iaaj*»e.i*34Sgi5K:i:o-c?i-Ku. co^hhb© 

l*ltt3aOWBli*±IBS»7©SfiiI{c. fl»J©rt$S 
3 b ©if *Siffi&±BBJ>Hll©rt*& 3 a ©rtiSE(C. -en-?' 

ZW-f&L. C©R«»8©5t*WC±IBrtflB©rtl&3h 

iai*f©[*3^3 a> 3b*S«L"CI,»4. 
[ 0 0 0 4 ] X. Jde9M40rtJffiB(Cttttft: 1 *t© 
(J*-. Iff-©) Wtft* 10. 10£, ±IBSrt^3 

a. 3 b ©fl-JBffiKRWfc (US- Iff-©) (*3^«hiM 1 
1. 1 1 iOIHKBJJBlSlW*5. 5*. -E-ft^ftfflifc 

flT-3Rtm>&. ft. 0^©FH-C«. IEifti*5. 5£ 

iyr5*«fflLri»43&» v aa©?etfa«i*ffl©*^3: 

£«C±fB©g|$7 B. 08tC^L,;fci1#J©F»3»t3 a©|*):fi 

[0005] j&aMKWtX&m'^a- » n *a 
ttS«:tt*ffit4«:B t ±iantB4©^/gacc^fiS;Lfc 

>HAl7 5>S?tft©B{fla5 ©75>y) 12iC«fc 
*tt*B5rr*. c©*fi*. c©*»*H3B3SB«:*ti, 
[0 006] 

[ifeBj^^Li^i-r^isgi] HscoitLfci&M** 

©*§£\ HSB«2«:jftL-Crtll3a. 3b^l^T 
£:&©*> l/»8|5 9 ©J&jRB#CC» C©*>Li6gfJ9{C%^l? 

©««***. l/MC»/cWC«r< . c©#>Li*as9J<:|i$lg 

^&rtfiJ©F*Jt£3b©|*lJg|ffi{C, ilS^(Sj^{C(fiJUfc 

RfiSSPSWrtJS^^^Cliipim— £ urt,^. c©^. 
C©RjiI3B8©^g|54^L.*iAlfr±ia*>b4i)g|59 £ 

^cW r^f < , &l feflnxcc => c ©^ l ^§(5 9 ©^it 

[o o o 7 ] x. frL&mwmmtc*zrj;jjtffiat>z 
±fBrtiJ©rtiw 3 b ©rtjsffifcfljtoi^j^* < a 
•j. c©^3 b©ias* 5 {i^£«i-^.^'ft-r^„ -et 
r« c©^(ba*^t<a^£. c©i^is3 bicnsim 

3 b <mmMtcBtii l tc\Hmm& i i ota*ftit l 

0. ffJKffg (JCRg. KBB»t«OiEliia) *^t1" 

s„ -eur. c©rtis3 b©^fiS)ffiK^/c^ibii 
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1 1 c<D\H^wim. i i *wiflrr £?m«i$s i o icoracc 

[0 0 0 8 ] *»W©*IS35»ffl^^-^ H*. 
[0 0 0 9 ] 

Jfr* 0?c*> L£>SPtc cfc D % iiBKSWcttSK Lfcrttt* c 

[ooio] ©*c % *^<D{gno*^l^ffl^^^- 

lc*> L*6J£ if £*CC J: ^ titizS L T > ±IBK8IUc j*tK U fc 

[ooi i ] w ^mn(D^m^mm^^-y b<o^> 

l^glCCfBa8U/cfeg>^CDQ)C0gft^:, B#3 
CD ±ErttttDfft«HP««:. ^FSBr*4C©rttt© 



gib, ±E^u»ffl**fiErsa©niess©rtJSHco 

scf/ciuia^nort?£«i3i<D^ ±iartSSof&JSffiffliJ 

L/c«^r±iam^#^^ag^Wia#a5«o# 
^fSKcBBLT, ±iam-ott^f^{aHcb±ia0HCD«i^ 

[0012] 

[ o o i 3 ] x. a^gncistBLfc^oatc, q><d 
^ftzffiz-tcm&tciz, ±ta3&>tA3B<DJi-««ccs(in. 

X. li^2CclBiSL/c^O^C, (2><D^ft£ 
[0 0 14] 

0 1 -7 tt. 

*fl/rrttft3*H^-rSg|5^O»iS^&^ 0 *^Jco 

lfBiOr. 1 *f<Drt^«lii 1 1 . 1 l<D5%9\>M<Dft 
tSUijIi UJ, ttgpW2CD^gIffifcit^fiSori^ 0 

[0015] ±EfjfcgR*t2CDrtifflg|5CCff5JSL/c, ±8Brt 
SaOWlt g|6tC^L/c, CCDRf3SP8 a*itS^ 



< 5:^7-^1 1 3 t«JK0r^4. 
[0016] ±E*MMf 2 ©rtflBKC±El*rti3 
■f^<, ±jjJ©«&ni»»8a©5fe*»**»l/«>JEtf4 
«ctt. ±fB$4SP*t2 aWIWSrt«:rwi»*«fci»*R:HJe-r 

■T«5C % If Ml 5£±fBRfi?l3&8 a ©SySSWC* < lfl I, 

*tw &o c cDffM i 5 <D%mm m i <ormm) **si5 

CCtt. ±fBRm&8 a©rtOB«cffLji*eaEttPJH6tt 

[0017]^ ±IBRfii§l58 a0»tt&Ctt;&£. & 
C«cJdBEI*l 7©IOTBI5tt* *tffc»l«Re**3H:, 

fitraKSK:* coRfggp8 a ^tfjs-r^^/i (IB) &ca 
^*s*wr«±ia^Lr«e>sijg aSrj^aE-rasiccjBW-r 

tt. ±ffi^l/«)»9aK:J:0±Sattffltt2Ort4a 
(01 ©^fr*. 02, 4, 5, 6, 7tf>±£S) SB*C@;£ 

£±iBF>9$i3<Dft)lffi 19i^ tBrffiRSMXOfflffi"?* 

[0018] t^^(Dff^K^±aiO^tC0fc±iartte3 

S9a», ±ER1HIB8a*itS^rfil^*CC^L/»JElf 

SP8 aOS^PCD^ila. (0 2) 5fcS&CiSj*> 
9 tcfi^^r SlrMT^o BPt* EI4fc5*-rSKc, ±E#>L 
»39a©S«aJOWW*a B iU JBBWKIol** 9 K 
S£orc<D^LfeSP9 a<DWJ5#*a 0 . a, , a, -- 
-a„ OJB-e»fcr*». Ch6«K)*J0llHR#a 

, >a x >a, > >a n CCft*»CC fc fio, ±12 

^LA8B9 a<D3t«i»8UOI»S a„ 4>«£ft6ttl>«K: 
(a, >0) . C0*>l/«6»9at»flff4»O. WiB 

asm eawHii 7oKB»tt*«*(Lri>*. 

[0019]^ mriBRfgfSB8 a *»ffir^< . WEI* 

5f^mi3 4«lSt5©{t ±jS©«tt/Pl/«)SB9 
aiJBflc-rSAr**. HP*>, ±fSRf»958 a^BS* 
ftif^c L 4 *te J: 0 ffjft-r 4 *> L «)SB 9 a © 
gSV„S- SiLfc»£«:, ±fdRi!g§fl8 aCDiSSH 
a, (136) i, ±fBRfi5358 a<DftmW2 1^C©TO 
• 8aO*-C*l<C»LrT««l/Tlr»&flllJt©,. (H6) 

-m 
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<fc©H««:. H3©ft«ar^-r«5ca4. fi§8> ±IBR 
fiH»8a©jSSH..i», ±E*L**9 a©»J«tC« 
±E-f—/<?Ll 3*0SE-TSIS 
CC, COf-^?Ll 3CDjl«a»CCJB«3n4W»tt8B» 
2 2 

[0 02 0] X, ±Ert>Ltf>8P9 aOSav 9 .«, ±IB 
rtli3*±EfMM*2 fc«i*.ttw < Km* 

**** < & SJSffi, ±E#» btf>3P 9 a <DJ|2ftft*#Hffl[ 

tf. SE^r, ±E*>l/tf>ff9 aO§av s ,?r t <tfg?£K 
*St«*T?*S^*3CCL/00, rt>L#)SP9 a«c^B*J* 
Dft^tttCt^'M^**. CCDffi^^>±lBftSa*m 
fcflte* ±Si(SH, I MM0 I i»3< » 
C4fc**itf. ±ERW»8a©*l*rt*S#/h8<. C 
(DR(SSP8 a<Drt)gffi2 l#R1SfflC£ifi< tcSS (H3 

<Djd$ft) . ±E3M/ae>»9 a<Di^Haw^±aert*l3 
1**1 5. f9fnxMm£La<tt«. 

cc^c««. ±E#>L»«9 aCCj:4±Ertl»3<DWAft 
[002 1 ]R*tK, ±EflB3H..R^ftft0 ai *^* 

<«cas (^3oc!gp#) . »t^m*n«, ±iBRisaj 

8a©i*filfi3^<, C<DR(§ig|5 8 aCDrt/§B2 
1 J&iRfifffl:fr&RIIEiroctt£g, ±E*>L86»9 a (D 

tmtmftfc. aw-e±Erttt3 *«rEaw7 tc^» 
^wsacc** d a&cSEfctttw* y 3&s«^i/fc o , ft 
« c ortis 3 £±iagtsp 7 tcfiifefm^f* w 4 au»©9fiffi 

*STS^4^7^ (AS!) 3&s«*La<tt4. 

Bf3E©a«V p .'C, «trt*t3«rHlBWt2K:»Af* 
W*Sltt*W«r*»R:tt. ±lBS$H 8a RO'ftS^ l . 

H3©^^«4-«liOBIO»f^BCcr***»T* 
*»?B#*©W^cJ:4i. ±IBftS6 ai ^:2 0 

asBKcc-rtiK. 9r3e©sav..r, ^4>wiS3^ifta$ 

W2 Cc»*«» SMtttHar* * i**. 6 ti4 0 
[0 0 2 2 ] X, ±E*»L/A8B9 aO^JMKtt, ^ISC<: 
lot, MIBF^fflSl 8©|*lH«<fcO fcigS*rpII*3^6C 

Cc, ±E*^«t>aiJ9 aO^HJMk*. ^JltcSoT. tVE 
ffim 0 SB 2 OOWHSiiiartHH 8©rtJHH»t03S 

±E*Lft»9 a©3*JSI**. ^JS^aor±E^I 

[0 02 3 ] HfC, ±f3^t/2*SB9 a SACDR 
03158 aOrtM2 1 com^&g^. ±E*L»*9 a 
Ofrl/ftdW,. (0 5) 4, ±Ert»3<D^ECcJBfiS 

L^crtmfLiii i (mr.(o^mm) owffii 8«j« 
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Pi$m3<D!*i&R, i<DM©-^-0— rab^^LSbiliW,, 
{= (D..-R, ) /2} ©1. 2 em ( 1 • 2 6W„. 
= L t .) fcii. ±fBrt*S3 ©rtSSffi 1 8A>6C©|*|fiS3 

©«*iai4>*aF») K*ofcj**»-©*i*r6ifiafA i-r 

Cil. ±fBrt!S3(0^ffi«:g:w/c±i2rt$BDijii l 
© 9 *S. ±121*3*8 3 ©ftiSB 1 8 ffl!lttflS*ft=©tt#ffl 
(iMBi-r*. C ©*•£«:. ±E39»LJMBOa*^t 
/cttflir-±is^-oii^(S]&gc ttJbENflttt 2 ©**# 

IfiJ 5C B8 L r . ±fE^-©*4*|n| (4HA i ±E|S 
ifijiigBiorar. fB-cffefrftligAoifflgtc&g-f 

[0 0 2 4] C©««:, ±IB?fr-©$i&:fr|6l{igC£:. Jg 
-. m=©«W[6H£gA. BiOM^fjiSIJTSIia 
«. *>«9. ±fB^U*3P9 a K J: S ±13^3 ©ftp ^. 

^<*tf&u&«fc-c**. ftr. ±IB^-©«^{4g 

Ctf. ±IBlB-©#:£iftftgA J: 0 ^±IBP?iSa58 a© 
SfcffiS^SIWcmS-f £<!:. £©R(SS|58 a^L-afcE 
tf£j|KCj:9&6ft&a>0&S|S9 a©-^jgffi£. ± 

erttt 3 ©rtsspapsi^aiJtc^fiR o fcSK o sb 2 0 i © 

Kffl«H<ii5, -f-Lr. C©1$&B&raas#6 
£Lfc*B^CC{;t % _hsB#>L.a&3l5 9 a#±sar*J*i3 4jllJ;?. 
fttt ft*. S»»C. ±IB^-©#^[S]<4SC 
±IBmH©$4^|6]{4gBJ;»5^±IBrt^tfL3ll ltffl 
CCffaET^i. JifB*5L/Sbgl59 a ©JfJj&tCfto-CifBI*, 
1*3 ©-gPT*±IBf*9lii)lil 1 1 ZBf&l>tc$tftt,cm.m-X 

foftiiicm^ttjjtfittmL, corttsfijii i©^i**5 

mtLm<teZo -ec-c. ±fBI&-©tt:£jpJ(4SC£. 

±IB^r-. ^=©»*|S)figA . Bi(Dl#T, ±>£© 

j*&c»ffl-r£3wtfs Lin 
[002 5] JbiS©««r-ftfc ^ttSrW-r-sR^SBs a 
£^13^03-t*S*«CJ:9. ltirj£©1ifrffJtt£W-fS*> 
L&8B9 a*^fitrS^{Ctt. ±IBRj§Sg|J8 a©|*Iilffi 

2 1 ©{tSMftae^tt. *f*L< «2 oafist-rs. 
BfriaflPMi 5«ttj£?&flrieiyi8i.i KovmmR 

tt. CconaSP 1 7{c«tD±IBPIjB»8 a©5feWfc^tt 
^JB £ tt -5 J: K> f¥ 6 tl £ L »SB 9 a ©KH JgtK 

«acc. mifflijKrpj^ 5«iBi**a*>^3 < tt&a^a 
si-r^o x. jjeoawi 7©*msr 17 (132, 4) 

«. ^r^#^Li6gf59 aOj^lD„i|SIDA>. C© 
#>L«!>g|39 a©?HSD 5 .ct , 3fc«*>CC/h3C^a <R, 7 
£D 5 .) 5CGTl,>-5„ M(C. ±fBD!]g|31 7CDIJD 

02. 4) «, ±iB(*9te3©rtSSaiF«J^IHRyf|*3a 
m 1 8 i©Hr-±faRfgfg|58 a ©jte»tf*RI#LT±8B 
* L SbgB 9 a 4 Jf5j& L fctKJtgr . JJEflSa 1 5 ©Steffi 
i±tertfi3©r*3'}ffiffi 1 8 &©mtcH[HI2 3*s»B"rS 

-m 5- 



[0 02 6] ±a©tta*ttSfeCXtC«J-ffi©i£!!i»l 6 i[H 
SI5 1 7 £*WT£}tP3! 1 5 &±lBRgjg|58 a©5fr}£3iHC 

C©frl,«W9a£tMIM*2©rti«WC# 

fSL//c®au7©mffi2 4 i ©nnrierti* 3 

T, C©rt&3£±IBirtt^t*2Kll5rc#£„ 0tS©P9 
©*§£CCtt, ±§aRH53l58 a©F«9fflffi4att^S#5 
<KC J: 0 ±IEj&» 9 a Sr^-T •5*»I3»T?. ±fB 
HHI51 7©rtffi* : >e»C©^L«)g|59 a©^JSMfC. itS 

^rt#(ciai<ii«ajWf se^-c. c©a>tst> 

»9a©^fflHKMi9©SHi**»*-rS**. 
B6±r*4. X. ±IB*>L«bgP9 a©SffigWJa®#^ 

ig-rs, ±EAifi3©FVsnnm>3RK:t2. sifBRsmw 

©SK0SIJ2 0*:&mLXf.>Z. t*^r, ±IB*taf)S? 
9 a ©SJSSB©ft**S*i/jNS < < . C ©S 

[0 02 7] iaw^^^O^^ffl^T'J.^ 
hcom&tcte. *^*gP9 a*ff^-r.5^©Rf3a58 a 
©rtW45ySWtK:i^36>5a^3< tri»SA. C©RfsS 
Si58 a©j&ftS«±ft©8ttfli3!! 1 5 iCJ: <5Mtt^53 

•a-r±fa?5>b«?>gp9 a^Jdc-rs^tcg-r-s.^. wtc 
**<44»*W>. c©^ ^U4t.ff*ic#or*t 

tog|5 9 a K ftS«©ti«*Sfl4 L/cO . 3c L &S)5 9 

atc^vmm-rzftmaic. c©F*9^3©as«:^ji^ 

RjW*)S*i*#«©W^tt{c!B»*aiafTS3»:* < ^ft 

B. *>L*«S9 a©$feiSSPfcBEjStt;^;=£f^S-B--5i* 
CC, C©^bit>g|59 a ©SSSgROffi^S^if < It 
C©*»l/»BB9a©«*|»±*«fc»)«3»«:ian 

[0 02 8] i^. ffiifc©!£i&f*5. 5 A^^tartlSS CC 

»to*w«©fpffl« (K»»5 ©swft^ars i <om 
n&ui-warh) ». c©rtie3©rtJHB<twaM*2© 

±iBiwa*^ *>L«t>»9 a*iee*isjrt*«:ia» 

a ©K«4l!S±-r So 

[0 0 2 9] ^tC. ±IBrt$fe3©^^, ±lB^«ii*l 

i £>o i>mm<ownft <^2©x-x^gp^) <DWimm 

S 3 ^&gB#KS*WSttgR#2©Wffiias J <b©M 
^(CsEliTB. S, <S 2 iL, g{C*f*L<«S J ^ 
0. 9 4S, tS*>. cn6SSP©Kffl8l4C©«{C*S 
flJ-T SSE&ti. ±fB«SBW 2 fC*t-T 6±fBrtll3 ©3£}# 
SitJg4FlffiT£:&r*S 1> EPfe. ±iBA>LSt)g|59 atsir 

mstmw 2 4 i ©far±iBrt^ 3 4^j# l . c 

©rtl»3 4IA^|S]CC If EircCrtfS 3 ©Hfg4K6±-r 
(f*#) «. ±e**»W2SW*3l»3©«WrWl(C2 
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tH44«, wtt«tt*na«iait; ±j£©«k:s 

±IBF«3lS3^f4aPW2tC*jO-ClHlK-rS, 

[0030] 

^teJfrtt-S. &^©TjT*©aiEfi© 1 WtcBtl^rKII-r 
*..(*. #^2&tfrt*t3©ttfttt. e**£0. 4~ 
0. 611%^tS»fSi(S5 3C) iU 
tdill 18B#^. sfiWfl9Kc*Mttn*Ati«lkr. * 
r. l*g|5tt2{C@^T^^P , 1tt3COrtSR J (15) 4 
2 6. Onrnita. X, A>LSbg|59 a ©^fa5tei8*ita» 
£>, C©3&>0«&SP9 a*W5(iSrS^©R(SSB8 a <0 
6) ©rt)gffi2 lCDMJS{ia-C*-5m-©#77rS]{iSC 
*T©*|#fi«j|*L« 5:7. 5nmi-r^»„ _hI3F*9 
IS3©rtSS®l 8*>6. Z<Btott3<D!*9micWtlL± 
ffiF*3tn«lH 1 l©|*3^ffil 8ffllJJSg|5-C«)S^HCDtt^|S] 
(4SEB*r©ffifBL 11 *9. 3 6mni-rS„ X. ±iB!S 

— ©W^faftScafcatcjftws. itaptygffi 2 l ©rtg 

r al fcl 1. 4nrn<h-f6„ X. ±IB»— , JffHCDffcfrft 
(igB. CBI©«W|olKiSIL.t4 3. 8 6nro£T&„ C 

[fiJ{4gCi©#^ffiHtL,c (aS*r) ttO. 5mm£. 

*SP9 a©J?i* a. (J7. 3rmi<!:-rS. Etc. Hul2rtffi 
HI 8 tmm*)^ 0 £©*£&.■£ I k±3ZfrLtt>M9 a 

[0 0 3 1] Wa«*2©rt«»{C««Lfcn«l»8 a* 

«. U7ic^-r«Jtc®«I^U^ttlXKJ:Dtf&^. C© 
JSI&^uximxtt. OTAtiSCfts loot git©, u v 

ffSil 5©JSllirftl8<9 ls £2gfIK<h IT. 5fMf 

S©jgiMnixfi#ia-cflnx-r s„ 

[0 0 32] 

■£„ X. ±ffi*b*WK:J:Dl*a*ttcHS£S*iirtltO 
It. COrt^^JilE^OfegPK. c©rtte©H^* 



[0 1] *3HB©mfe©J&aS© 1 0J&7jVr»rH0. 
[02] «®B$CC|*3&£H?rr*:&. ttSPM©^^* 

iSSi. C©ROaJ©rtS[i*sc©R©ap©^«i(i:>(t 

[04] *>Ltoa5<D)i3*iftHH-rs^©gp^»fS0o 

[05] *>L*SPiF«9tSi©fitSH««rlftWrS^©aP 
»»rffi0. 

[06] «ww©rtJgw**>L/«)]E{f*«fflr©tt.«-cfl% 

[07] A>L*Si5*ffJsS-r-5ttSI*^-rgB^»i®0o 

[0 8] i m^Kin. 

1 «tt»l^ai»l' 

2 MSM* 

3, 3a. 3b F*J*ft 

4 Hit 

5 iffcStrft 

6 77>>> 

7 PSSP 

8. 8 a RgSSU 

9. 9 a *>L#>g|3 



1 0 




1 1 




1 2 




1 3 




1 4 




1 5 




1 6 




1 7 




1 8 




1 9 
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2 2 




2 3 
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